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Amendments to the Claims: 

Please cancel claims 19-34 and 39-49 without prejudice. 

The listing of claims will replace all prior versions, and listings, of claims in the above- 
captioned application. 

1 . (Original): A method of forming a catalytic carbon nanostructure electrode, the method 
comprising: 

heating an organometallic nanostructure precursor in the presence of a conductive 
substrate such that carbon nanostructures are grown directly on the surface of the 
conductive substrate by a vapor deposition process. 

2. (Original): The method of claim 1, wherein the carbon nanostructures comprise carbon 
nanofibers doped with non-carbon atoms. 

3. (Original): The method of claim 1, wherein the organometallic nanostructure precursor 
comprises nitrogen, wherein the carbon nanostructures comprise carbon nanonfibers doped with 
nitrogen atoms. 

4. (Original): The method of claim 1, wherein the organometallic nanonstructure precursor 
comprises a metal phthalocyanine. 

5. (Original): The method of claim 1, wherein the organometallic nanonstructure precursor 
comprises iron (II) phthalocyanine. 
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6. (Original): The method of claim 1 , wherein the organometallic nanonstructure precursor 
comprises metal porphyrin. 

7. (Original): The method of claim 1 , wherein the organometallic nanonstructure precursor 
comprises a metallocene. 

8; (Original): The method of claim 1, wherein heating the organometallic nanostructure 
precursor in the presence of the conductive substrate further comprises reacting the 
organometallic nanostructure precursor in an atmosphere comprising argon and hydrogen gases. 

9. (Original): The method of claim 1, wherein heating of the organometallic nanostructure 
precursor is performed at or above a temperature at which the organometallic nanostructure 
precursor undergoes pyrolysis. 

10. (Original): The method of claim 1, wherein the conductive substrate comprises nickel or 
platinum mesh. 

1 1 . (Original): The method of claim 1, wherein the carbon nanostructures comprise carbon 
nanotubes. 

12. (Original): The method of claim 1, wherein the carbon nanostructures comprise carbon 
nanofibers. 

13. (Original): The method of claim 1, wherein the carbon nanostructures are substantially 
perpendicular to the conductive substrate. 
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1 4. (Original): The method of claim 1 , wherein heating the organometallic nanostructure 
precursor comprises selecting a pyrolysis protocol to tune at least one electrocatalyst property of 
the carbon nanostructures. 

1 5. (Original): The method of claim 1 , further comprising soaking at least a portion of the 
carbon nanostructures or the conductive substrate in an acid, and separating a carbon nanofiber 
film from the conductive substrate to produce three-dimensional conduits of carbon nanofiber 
ensembles. 

16. (Original): The method of claim 1, wherein the carbon nanostructures comprise a doped 
carbon nanofiber film, wherein the doped carbon nanofiber film is catalytically active to solution 
or gas phase species. 

17. (Original): A method for producing an electrode for an electrochemical device including a 
three dimensional catalytic ensemble of carbon nanofibers, comprising directly growing and 
dispersing carbonaceous materials and catalyst by vapor deposition of at least one organometallic 
compound. 

18. (Original): A carbon nanostructure film, comprising: 

a plurality of carbon nanostructures grown directly on a surface of a conductive substrate 
by heating an organometallic nanostructure precursor in the presence of the conductive 
surface. 

Claims 19-34. (Canceled) 
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35. (Original): The carbon nanostructure film of claim 18, wherein an overpotential necessary 
for the reduction of oxygen in aqueous solutions using the carbon nanostructure film is lower 
than on conventionally polished glassy carbon. 

36. (Original): The carbon nanostructure film of claim 18, further comprising atomically 
dispersed nitrogen, iron, nickel, platinum, molybdenum, titanium, ruthenium, manganese, or 
sulfur, or alloys, oxides or mixtures thereof. 

37. (Original): The carbon nanostructure film of claim 1 8, wherein the film is configured to be 
used as an electrode for catalytic reduction of oxygen. 

38. (Original): A method of decomposing an oxygen containing compound, comprising: 

contacting carbon nanostructures and/or a carbon nanostructure electrode with an aqueous 
solution comprising the oxygen containing compound. 

Claims 39-49. (Canceled) 
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